
� � ������� �	


��	 �	�	�
� �
�
 �	 �� ��
 �� ��� ��
 ���
�  ��

� �
 ���� ���� � �	� �
��
� ��

� ��� �
� �� � ���

!
"#
$% &
'(( )
*+
,(-+
./ 0
1+
2(3
4
5*+
*

!66
5

%%+
$47

89;:
<=
 �� �9>> ?

@



0
*+
A-+ 0

$-
*B
(1+

CDE
F GFH GFI EGFF JH K
LM H GIN
FHO EIH P
QN E
RS P
T EHU
F V

W DF PPI E
F J
XZY EHI
[ RS]\GF^ R KL^ IRIF PPI E
F J

W DF PPI E
F J

W DF PPI E
F J
XZY EHI
[ RS]\U
FIR PTI E
F JV_

C` a
X NRI EKN KN
b SNI J
[dc GKF eP
RR QHIN
R J
FM RNIgfN ESITRY LN
QKJN

h



5*+
*
ikjl% 66
+ 0
% m
no

CpRNIgfN ESITRY LN
QKJN
Xrq
F eF GI KI KIRM H
LH P
[tsFT

u DRM^ GRSM NH J
M PFNv H
M H GI
R eR LFwx N
QKJ
_

N
QKJ

FUF LIN K
Lyz
R LP[ yz
GFb FOIFT

{|z
{w` {}}

~�~���

~~����

��� ~

|
�� w �

��~~��
���� ��

~� ���

|
�z
{w` {}}

� ~��
�
�
����

����

wx N
QKJ
{||
�

~����
�
~��� ~~

~�� ��

�
�{|
{�
Dz
��
``x
{���� ��
��� ���

~� ~��

{|
� w �

��� �� �

�� ����
���
� ~

�



0
*+
�0
*�
% 6
(( )
%2
*+

C�HN KOH P
[ LROSIN K
LI GRTSO
FT

Cw R Jc K
LFTI E
F �HIHcHN
F �HTz S L�KNI eR G� ~������ ~������ H LTF �O PSTFT

H PP
GS LNY KI EcH
T �
�qGS LN
M GFNF LIFTHI
��|PHNIYFF Q�

Cw SIN
R LP[ eR GP
FHT KL^��NSc P
FHT KL^ b FI� NIST[ V

����:�  
�Xr¡
�£¢
�¤�X Fb J
FI¥ � ¤�
¦ � �:§ P
FHT KL^

C|S PI K
M PKO KI K
FN
u b FIX {|
X¨_

C¦ §X� H
LT©u M E[ N KOH P
ª TFIFOIR G_ T KNI GKcSI K
R LN

C|KNN K
L^g«
§X |
{D�X |
{D[ ���

C}R Gb FINH
LT {|N V�¬
© M PH
LF

C}R Gb FINI GFHIFTN
FM H GHI P
[ PFHT KL^ H
LTNSc P
FHT KL^� H
LT© N
M FOI GH �

®



/¯ $)% $4°

±³²
´ ¯ 6(+
µ¶
/ °

·
¸ 1 4¹
º» ¹
º¼

-2
-1

0
1

2
0 1

2
3

4
5

6 0 20 40 60 80

100

120

140

E
M

D
etE

taV
sD

etP
h

iN
o

C
u

ts

E
n

tries 
 22962

M
ean

 x 
 -0.01913

M
ean

 y 
  3.282

R
M

S
 x  

  1.312
R

M
S

 y  
  1.845

E
M

D
etE

taV
sD

etP
h

iN
o

C
u

ts

E
n

tries 
 22962

M
ean

 x 
 -0.01913

M
ean

 y 
  3.282

R
M

S
 x  

  1.312
R

M
S

 y  
  1.845

 p
lo

t, N
o

 C
u

ts
d

et
φ×

d
et

η
E

M
 

½



/¯ $)% $4°

±³²
´

Cx
M KQF KL{|
© ¬
�¿¾
uÁÀ�¤�� � ¤�_ wx N
QKJ
{||
� V� � �
8ÂÃ
8Â>

u ~�� NSO E
FUF LIN
X � eGR J
RI E
F GGS LN_

CÄ EHIYHN
H PGFHT[ eRS LTu NFF PHNI
��|
_ H GRS LTY
F GF GS LN
~�� ~��X

~�� ~��X ~�� ~��
u wx N
QKJ f�{|EK
^ EM I_ fcSI
T KÅF GF LI© X� �

CDEKN
GS LYHN
L \I K
LcH
T GS LN K
LR LPKLFTHIHcHN
FÆ cH
T GS LOH
LT KTHIF V_

Ç



È(-
¯ $)% $4°

±³²
´ ¯ 6(+ &( #
5�°

- )
$m

-4
-3

-2
-1

0
1

2
3

4
0 1 2 3 4 5 6

E
M

D
etE

taV
sD

etP
h

iN
o

C
u

ts

E
n

tries 
 415678

M
ean

 x 
 -0.01639

M
ean

 y 
  3.148

R
M

S
 x  

  1.232
R

M
S

 y  
   1.82

0 50 100

150

200

250

E
M

D
etE

taV
sD

etP
h

iN
o

C
u

ts

E
n

tries 
 415678

M
ean

 x 
 -0.01639

M
ean

 y 
  3.148

R
M

S
 x  

  1.232
R

M
S

 y  
   1.82

 p
lo

t, N
o

 C
u

ts
d

et
φ×

d
et

η
E

M
 

É



/ ( m
% °
- &*Ê+-
µ °

¶
5- )
$m

0
50

100
150

200
250

300
350

400
450

500

E
M

P
t

E
n

tries  840628

M
ean

  
   30.2

R
M

S
   

  14.91

0
50

100
150

200
250

300
350

400
450

500

1 10 10
2

10
3

10
4

10
5

E
M

P
t

E
n

tries  840628

M
ean

  
   30.2

R
M

S
   

  14.91

E
M

T
p

0
1

2
3

4
5

6

E
M

P
h

i
E

n
tries  840628

M
ean

  
  3.216

R
M

S
   

  1.821

0
1

2
3

4
5

6
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

E
M

P
h

i
E

n
tries  840628

M
ean

  
  3.216

R
M

S
   

  1.821

E
M

φ
P

h
ysical 

0
1

2
3

4
5

6

E
M

D
etP

h
i

E
n

tries  840628

M
ean

  
  3.213

R
M

S
   

  1.823

0
1

2
3

4
5

6
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

E
M

D
etP

h
i

E
n

tries  840628

M
ean

  
  3.213

R
M

S
   

  1.823

E
M

φ
D

etecto
r 

-4
-3

-2
-1

0
1

2
3

4

E
M

E
ta

E
n

tries 
 840628

M
ean

  
 -0.01991

R
M

S
   

  1.124

-4
-3

-2
-1

0
1

2
3

4
0

5000

10000

15000

20000

25000

30000

35000

E
M

E
ta

E
n

tries 
 840628

M
ean

  
 -0.01991

R
M

S
   

  1.124

E
M

ηË

P
h

ysical 

-4
-3

-2
-1

0
1

2
3

4

E
M

D
etE

ta
E

n
tries 

 840628

M
ean

   -0.004559

R
M

S
   

  1.083

-4
-3

-2
-1

0
1

2
3

4
0

5000

10000

15000

20000

25000

30000

35000

40000

45000

E
M

D
etE

ta
E

n
tries 

 840628

M
ean

   -0.004559

R
M

S
   

  1.083

E
M

ηË
D

etecto
r 

-4
-3

-2
-1

0
1

2
3

4

E
M

D
etE

ta
E

n
tries 

 840628

M
ean

   -0.004559

R
M

S
   

  1.083

-4
-3

-2
-1

0
1

2
3

4
0

5000

10000

15000

20000

25000

30000

35000

40000

45000

E
M

D
etE

ta
E

n
tries 

 840628

M
ean

   -0.004559

R
M

S
   

  1.083

E
M

ηË

D
etecto

r 
Ì



Í %+
,0
$/¯ %Ê+ #
1 m

0
1

2
3

4
5

6

JetP
h

i
E

n
tries  1297965

M
ean

  
  3.072

R
M

S
   

  1.818

0
1

2
3

4
5

6
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

JetP
h

i
E

n
tries  1297965

M
ean

  
  3.072

R
M

S
   

  1.818

E
M

Q
C

D

φ
Jet p

h
ysical 

0
1

2
3

4
5

6

JetP
h

i
E

n
tries  107530

M
ean

  
  3.097

R
M

S
   

  1.823

0
1

2
3

4
5

6
0

200

400

600

800

1000

1200

1400

1600

1800

JetP
h

i
E

n
tries  107530

M
ean

  
  3.097

R
M

S
   

  1.823

D
IE

M
_E

X
T

R
A

L
O

O
S

E

φ
Jet p

h
ysical 

0
1

2
3

4
5

6

JetP
h

i
E

n
tries  46974

M
ean

  
  3.172

R
M

S
   

  1.826

0
1

2
3

4
5

6
0

100

200

300

400

500

600

700

800

JetP
h

i
E

n
tries  46974

M
ean

  
  3.172

R
M

S
   

  1.826

M
U

_R
E

C
O

_E
F

F

φ
Jet p

h
ysical 

0
1

2
3

4
5

6

JetP
h

i
E

n
tries  340011

M
ean

  
  3.233

R
M

S
   

   1.83

0
1

2
3

4
5

6
0

1000

2000

3000

4000

5000

6000

JetP
h

i
E

n
tries  340011

M
ean

  
  3.233

R
M

S
   

   1.83

M
U

Q
C

D

φ
Jet p

h
ysical 

0
1

2
3

4
5

6

JetP
h

i
E

n
tries  80598

M
ean

  
  3.078

R
M

S
   

  1.815

0
1

2
3

4
5

6
0

200

400

600

800

1000

1200

1400

JetP
h

i
E

n
tries  80598

M
ean

  
  3.078

R
M

S
   

  1.815

E
M

_R
E

C
O

_E
F

F

φ
Jet p

h
ysical 

0
1

2
3

4
5

6

JetP
h

i
E

n
tries  215257

M
ean

  
  3.132

R
M

S
   

  1.828

0
1

2
3

4
5

6
0

500

1000

1500

2000

2500

3000

3500

4000

JetP
h

i
E

n
tries  215257

M
ean

  
  3.132

R
M

S
   

  1.828

C
S

skim
_E

M
M

U

φ
Jet p

h
ysical 

Î



$--
$47ÐÏ
ÑÓÒ
¶
* 6,0
$

0
1

2
3

4
5

6

cal_p
h

i
E

n
tries  832703

M
ean

  
  3.164

R
M

S
   

   1.76

0
1

2
3

4
5

6
0

2000

4000

6000

8000

10000

12000

14000

16000

cal_p
h

i
E

n
tries  832703

M
ean

  
  3.164

R
M

S
   

   1.76

E
M

Q
C

D : C
alP

h
i

T
M

issin
g

 E

0
1

2
3

4
5

6

cal_p
h

i
E

n
tries  207456

M
ean

  
  3.188

R
M

S
   

  1.748

0
1

2
3

4
5

6
0

500

1000

1500

2000

2500

3000

3500

4000

cal_p
h

i
E

n
tries  207456

M
ean

  
  3.188

R
M

S
   

  1.748

D
IE

M
_E

X
T

R
A

L
O

O
S

E

: C
alP

h
i

T
M

issin
g

 E

0
1

2
3

4
5

6

cal_p
h

i
E

n
tries  57898

M
ean

  
  3.186

R
M

S
   

  1.747

0
1

2
3

4
5

6
0

200

400

600

800

1000

1200

cal_p
h

i
E

n
tries  57898

M
ean

  
  3.186

R
M

S
   

  1.747

M
U

_R
E

C
O

_E
F

F

: C
alP

h
i

T
M

issin
g

 E

0
1

2
3

4
5

6

cal_p
h

i
E

n
tries  207740

M
ean

  
  3.046

R
M

S
   

  1.787

0
1

2
3

4
5

6
0

500

1000

1500

2000

2500

3000

3500

4000

cal_p
h

i
E

n
tries  207740

M
ean

  
  3.046

R
M

S
   

  1.787

M
U

Q
C

D : C
alP

h
i

T
M

issin
g

 E

0
1

2
3

4
5

6

cal_p
h

i
E

n
tries  113805

M
ean

  
  3.135

R
M

S
   

  1.782

0
1

2
3

4
5

6
0

200

400

600

800

1000

1200

1400

1600

1800

2000

cal_p
h

i
E

n
tries  113805

M
ean

  
  3.135

R
M

S
   

  1.782

E
M

_R
E

C
O

_E
F

F

: C
alP

h
i

T
M

issin
g

 E

0
1

2
3

4
5

6

cal_p
h

i
E

n
tries  140011

M
ean

  
  3.086

R
M

S
   

  1.784

0
1

2
3

4
5

6
0

500

1000

1500

2000

2500

cal_p
h

i
E

n
tries  140011

M
ean

  
  3.086

R
M

S
   

  1.784

C
S

skim
_E

M
M

U

: C
alP

h
i

T
M

issin
g

 E
@Ô



$--
$47 Ï
Ñ Ò

Õ ,0
$

0
1

2
3

4
5

6

m
j_p

h
i

E
n

tries  832703

M
ean

  
  3.251

R
M

S
   

  1.751

0
1

2
3

4
5

6
0

2000

4000

6000

8000

10000

12000

14000

16000

m
j_p

h
i

E
n

tries  832703

M
ean

  
  3.251

R
M

S
   

  1.751

E
M

Q
C

D : m
jP

h
i

T
M

issin
g

 E

0
1

2
3

4
5

6

m
j_p

h
i

E
n

tries  207456

M
ean

  
  3.243

R
M

S
   

  1.735

0
1

2
3

4
5

6
0

500

1000

1500

2000

2500

3000

3500

4000

m
j_p

h
i

E
n

tries  207456

M
ean

  
  3.243

R
M

S
   

  1.735

D
IE

M
_E

X
T

R
A

L
O

O
S

E

: m
jP

h
i

T
M

issin
g

 E

0
1

2
3

4
5

6

m
j_p

h
i

E
n

tries  57898

M
ean

  
    3.2

R
M

S
   

  1.788

0
1

2
3

4
5

6
0

200

400

600

800

1000

1200

m
j_p

h
i

E
n

tries  57898

M
ean

  
    3.2

R
M

S
   

  1.788

M
U

_R
E

C
O

_E
F

F

: m
jP

h
i

T
M

issin
g

 E

0
1

2
3

4
5

6

m
j_p

h
i

E
n

tries  207740

M
ean

  
  3.211

R
M

S
   

  1.795

0
1

2
3

4
5

6
0

500

1000

1500

2000

2500

3000

3500

4000

m
j_p

h
i

E
n

tries  207740

M
ean

  
  3.211

R
M

S
   

  1.795

M
U

Q
C

D : m
jP

h
i

T
M

issin
g

 E

0
1

2
3

4
5

6

m
j_p

h
i

E
n

tries  113805

M
ean

  
  3.179

R
M

S
   

  1.776

0
1

2
3

4
5

6
0

200

400

600

800

1000

1200

1400

1600

1800

2000

m
j_p

h
i

E
n

tries  113805

M
ean

  
  3.179

R
M

S
   

  1.776

E
M

_R
E

C
O

_E
F

F

: m
jP

h
i

T
M

issin
g

 E

0
1

2
3

4
5

6

m
j_p

h
i

E
n

tries  140011

M
ean

  
  3.229

R
M

S
   

  1.785

0
1

2
3

4
5

6
0

500

1000

1500

2000

2500

m
j_p

h
i

E
n

tries  140011

M
ean

  
  3.229

R
M

S
   

  1.785

C
S

skim
_E

M
M

U

: m
jP

h
i

T
M

issin
g

 E
@@



1( 4
,0
$/¯ %Ê+ #
1 m

0
1

2
3

4
5

6

M
u

P
h

i
E

n
tries  781329

M
ean

  
  3.045

R
M

S
   

  1.795

0
1

2
3

4
5

6
0

2000

4000

6000

8000

10000

12000

14000

M
u

P
h

i
E

n
tries  781329

M
ean

  
  3.045

R
M

S
   

  1.795

E
M

Q
C

D µ
φ

0
1

2
3

4
5

6

M
u

P
h

i
E

n
tries  111585

M
ean

  
  3.073

R
M

S
   

  1.793

0
1

2
3

4
5

6
0

200

400

600

800

1000

1200

1400

1600

1800

2000

M
u

P
h

i
E

n
tries  111585

M
ean

  
  3.073

R
M

S
   

  1.793

D
IE

M
_E

X
T

R
A

L
O

O
S

E

µ
φ

0
1

2
3

4
5

6

M
u

P
h

i
E

n
tries  121574

M
ean

  
  3.045

R
M

S
   

  1.802

0
1

2
3

4
5

6
0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

M
u

P
h

i
E

n
tries  121574

M
ean

  
  3.045

R
M

S
   

  1.802

M
U

_R
E

C
O

_E
F

F

µ
φ

0
1

2
3

4
5

6

M
u

P
h

i
E

n
tries  407685

M
ean

  
  3.025

R
M

S
   

  1.807

0
1

2
3

4
5

6
0

1000

2000

3000

4000

5000

6000

7000

M
u

P
h

i
E

n
tries  407685

M
ean

  
  3.025

R
M

S
   

  1.807

M
U

Q
C

D µ
φ

0
1

2
3

4
5

6

M
u

P
h

i
E

n
tries  53325

M
ean

  
  3.049

R
M

S
   

  1.792

0
1

2
3

4
5

6
0

200

400

600

800

1000

M
u

P
h

i
E

n
tries  53325

M
ean

  
  3.049

R
M

S
   

  1.792

E
M

_R
E

C
O

_E
F

F

µ
φ

0
1

2
3

4
5

6

M
u

P
h

i
E

n
tries  214292

M
ean

  
  2.985

R
M

S
   

  1.801

0
1

2
3

4
5

6
0

500

1000

1500

2000

2500

3000

3500

4000

M
u

P
h

i
E

n
tries  214292

M
ean

  
  2.985

R
M

S
   

  1.801

C
S

skim
_E

M
M

U

µ
φ

@h



°

,0
$/¯ %Ê+ #
1 m

0
1

2
3

4
5

6

E
M

P
h

i
E

n
tries  840628

M
ean

  
  3.216

R
M

S
   

  1.821

0
1

2
3

4
5

6
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

E
M

P
h

i
E

n
tries  840628

M
ean

  
  3.216

R
M

S
   

  1.821

E
M

Q
C

D

E
M

φ
P

h
ysical 

0
1

2
3

4
5

6

E
M

P
h

i
E

n
tries  415678

M
ean

  
  3.151

R
M

S
   

  1.819

0
1

2
3

4
5

6
0

1000

2000

3000

4000

5000

6000

7000

E
M

P
h

i
E

n
tries  415678

M
ean

  
  3.151

R
M

S
   

  1.819

D
IE

M
_E

X
T

R
A

L
O

O
S

E

E
M

φ
P

h
ysical 

0
1

2
3

4
5

6

E
M

P
h

i
E

n
tries 

 729

M
ean

  
  3.214

R
M

S
   

  1.824

0
1

2
3

4
5

6
0 2 4 6 8 10 12 14 16 18 20 22 24

E
M

P
h

i
E

n
tries 

 729

M
ean

  
  3.214

R
M

S
   

  1.824

M
U

_R
E

C
O

_E
F

F

E
M

φ
P

h
ysical 

0
1

2
3

4
5

6

E
M

P
h

i
E

n
tries 

 3100

M
ean

  
  3.128

R
M

S
   

  1.833

0
1

2
3

4
5

6
0 10 20 30 40 50 60

E
M

P
h

i
E

n
tries 

 3100

M
ean

  
  3.128

R
M

S
   

  1.833

M
U

Q
C

D

E
M

φ
P

h
ysical 

0
1

2
3

4
5

6

E
M

P
h

i
E

n
tries  120878

M
ean

  
  3.185

R
M

S
   

  1.821

0
1

2
3

4
5

6
0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

E
M

P
h

i
E

n
tries  120878

M
ean

  
  3.185

R
M

S
   

  1.821

E
M

_R
E

C
O

_E
F

F

E
M

φ
P

h
ysical 

0
1

2
3

4
5

6

E
M

P
h

i
E

n
tries  22962

M
ean

  
  3.286

R
M

S
   

  1.845

0
1

2
3

4
5

6
0

100

200

300

400

500

E
M

P
h

i
E

n
tries  22962

M
ean

  
  3.286

R
M

S
   

  1.845

C
S

skim
_E

M
M

U

E
M

φ
P

h
ysical 

@�



1( 4-
ÖÑ µ´ µ± Ò

·
¶
5- )
$m

0
50

100
150

200
250

300
350

400
450

500

M
u

P
t

E
n

tries  407685
M

ean
  

  19.21
R

M
S

   
   34.4

0
50

100
150

200
250

300
350

400
450

500
10 10

2

10
3

10
4

10
5

M
u

P
t

E
n

tries  407685
M

ean
  

  19.21
R

M
S

   
   34.4

µT
p

0
50

100
150

200
250

300
350

400
450

500

M
u

P
tC

o
rr

E
n

tries  407685
M

ean
  

  15.13
R

M
S

   
  28.17

0
50

100
150

200
250

300
350

400
450

500

10 10
2

10
3

10
4

10
5

M
u

P
tC

o
rr

E
n

tries  407685
M

ean
  

  15.13
R

M
S

   
  28.17

µT
p

0
1

2
3

4
5

6

M
u

P
h

i
E

n
tries  407685

M
ean

  
  3.025

R
M

S
   

  1.807

0
1

2
3

4
5

6
0

1000

2000

3000

4000

5000

6000

7000

M
u

P
h

i
E

n
tries  407685

M
ean

  
  3.025

R
M

S
   

  1.807

µ
φ

-4
-3

-2
-1

0
1

2
3

4

M
u

E
ta

E
n

tries 
 407685

M
ean

  
 0.02954

R
M

S
   

   1.02

-4
-3

-2
-1

0
1

2
3

4
0

2000

4000

6000

8000

10000

12000

M
u

E
ta

E
n

tries 
 407685

M
ean

  
 0.02954

R
M

S
   

   1.02

µ
η

@®



$--
$47 Ï
Ñ Ò

·
¶
5- )
$m

0
20

40
60

80
100

120
140

160
180

ej_m
et

E
n

tries 
 207740

M
ean

  
  21.17

R
M

S
   

  13.59

0
20

40
60

80
100

120
140

160
180

1 10 10
2

10
3

10
4

ej_m
et

E
n

tries 
 207740

M
ean

  
  21.17

R
M

S
   

  13.59

 E
jM

et
T

M
issin

g
 E

0
50

100
150

200
250

300
350

cal_set
E

n
tries 

 207740
M

ean
  

  105.1
R

M
S

   
  49.74

0
50

100
150

200
250

300
350

0

500

1000

1500

2000

2500

3000

3500

4000

4500

cal_set
E

n
tries 

 207740
M

ean
  

  105.1
R

M
S

   
  49.74

 S
et

T
M

issin
g

 E

0
20

40
60

80
100

120
140

160
180

m
j_m

et
E

n
tries 

 207740
M

ean
  

  21.97
R

M
S

   
  22.36

0
20

40
60

80
100

120
140

160
180

10 10
2

10
3

10
4

m
j_m

et
E

n
tries 

 207740
M

ean
  

  21.97
R

M
S

   
  22.36

 M
jM

et
T

M
issin

g
 E

0
1

2
3

4
5

6

cal_p
h

i
E

n
tries 

 207740
M

ean
  

  3.046
R

M
S

   
  1.787

0
1

2
3

4
5

6
0

500

1000

1500

2000

2500

3000

3500

4000

cal_p
h

i
E

n
tries 

 207740
M

ean
  

  3.046
R

M
S

   
  1.787

: C
alP

h
i

T
M

issin
g

 E

0
1

2
3

4
5

6

m
j_p

h
i

E
n

tries 
 207740

M
ean

  
  3.211

R
M

S
   

  1.795

0
1

2
3

4
5

6
0

500

1000

1500

2000

2500

3000

3500

4000

m
j_p

h
i

E
n

tries 
 207740

M
ean

  
  3.211

R
M

S
   

  1.795

: m
jP

h
i

T
M

issin
g

 E

-1000
-800

-600
-400

-200
0

200
400

600
800

1000

m
j_m

etx
E

n
tries 

 207740
M

ean
  

 -0.2743
R

M
S

   
   64.1

-1000
-800

-600
-400

-200
0

200
400

600
800

1000

1 10 10
2

10
3

10
4

m
j_m

etx
E

n
tries 

 207740
M

ean
  

 -0.2743
R

M
S

   
   64.1

 M
etX

T
M

issin
g

 E

-1000
-800

-600
-400

-200
0

200
400

600
800

1000

m
j_m

ety
E

n
tries 

 207740
M

ean
  

 -2.769
R

M
S

   
   59.9

-1000
-800

-600
-400

-200
0

200
400

600
800

1000

1 10 10
2

10
3

10
4

m
j_m

ety
E

n
tries 

 207740
M

ean
  

 -2.769
R

M
S

   
   59.9

 M
etY

T
M

issin
g

 E

0
1

2
3

4
5

6
0 20 40 60 80

100

120

140

160

180

m
j_p

h
iV

S
m

j_m
et

E
n

tries 
 207740

M
ean

 x 
  3.207

M
ean

 y 
  21.97

R
M

S
 x  

  1.794
R

M
S

 y  
  22.36

m
j_p

h
iV

S
m

j_m
et

E
n

tries 
 207740

M
ean

 x 
  3.207

M
ean

 y 
  21.97

R
M

S
 x  

  1.794
R

M
S

 y  
  22.36

: m
jP

h
i vs. m

jM
et

T
M

issin
g

 E

0
1

2
3

4
5

6
0

20 40 60 80

100

120

140

160

180

cal_p
h

iV
S

cal_m
et

E
n

tries 
 207740

M
ean

 x 
  3.046

M
ean

 y 
  13.07

R
M

S
 x  

  1.787
R

M
S

 y  
  9.429

cal_p
h

iV
S

cal_m
et

E
n

tries 
 207740

M
ean

 x 
  3.046

M
ean

 y 
  13.07

R
M

S
 x  

  1.787
R

M
S

 y  
  9.429

: calP
h

i vs. C
alM

et
T

M
issin

g
 E

×½



Í Ø
Ù´ÛÚ
ÙÜÝ
Þ ß
à

á â
Ú
ãäå

-4
-3

-2
-1

0
1

2
3

4

JetD
etE

taL
ead

in
g

E
n

tries 
 24829

M
ean

  
 0.01592

R
M

S
   

  1.205

-4
-3

-2
-1

0
1

2
3

4
0

100

200

300

400

500

600

700

800

JetD
etE

taL
ead

in
g

E
n

tries 
 24829

M
ean

  
 0.01592

R
M

S
   

  1.205

η
L

ead
in

g
 jet d

etecto
r 

-4
-3

-2
-1

0
1

2
3

4

JetD
etE

taS
u

b
lead

in
g

E
n

tries 
 24829

M
ean

  
 0.01905

R
M

S
   

   1.46

-4
-3

-2
-1

0
1

2
3

4
0

100

200

300

400

500

600

700

JetD
etE

taS
u

b
lead

in
g

E
n

tries 
 24829

M
ean

  
 0.01905

R
M

S
   

   1.46

η
S

u
b

lead
in

g
 jet d

etecto
r 

0
1

2
3

4
5

6

JetD
etP

h
iL

ead
in

g
E

n
tries 

 24829
M

ean
  

  3.142
R

M
S

   
  1.796

0
1

2
3

4
5

6
0 50

100

150

200

250

300

350

400

450

JetD
etP

h
iL

ead
in

g
E

n
tries 

 24829
M

ean
  

  3.142
R

M
S

   
  1.796

Leading jet
S

ubleading jets

φ
L

ead
in

g
 jet d

etecto
r 

æÇ



ç è
éêÛë
éìÝ
Þ ß
áí ë
ãäå
à

î

-4
-3

-2
-1

0
1

2
3

4

JetD
etE

taL
ead

in
g

E
n

tries 
 21226

M
ean

  
 0.03569

R
M

S
   

  1.148

-4
-3

-2
-1

0
1

2
3

4
0

100

200

300

400

500

600

700

800

JetD
etE

taL
ead

in
g

E
n

tries 
 21226

M
ean

  
 0.03569

R
M

S
   

  1.148

η
L

ead
in

g
 jet d

etecto
r 

-4
-3

-2
-1

0
1

2
3

4

JetD
etE

taS
u

b
lead

in
g

E
n

tries 
 21226

M
ean

  
 -0.00423

R
M

S
   

  1.346

-4
-3

-2
-1

0
1

2
3

4
0

100

200

300

400

500

600

JetD
etE

taS
u

b
lead

in
g

E
n

tries 
 21226

M
ean

  
 -0.00423

R
M

S
   

  1.346

η
S

u
b

lead
in

g
 jet d

etecto
r 

0
1

2
3

4
5

6

JetD
etP

h
iL

ead
in

g
E

n
tries 

 21226
M

ean
  

  3.062
R

M
S

   
   1.81

0
1

2
3

4
5

6
0 50

100

150

200

250

300

350

400

450

JetD
etP

h
iL

ead
in

g
E

n
tries 

 21226
M

ean
  

  3.062
R

M
S

   
   1.81

Leading jet

S
ubleading jets

φ
L

ead
in

g
 jet d

etecto
r 

æï



ç è
éê ë
éìÝ
Þ ß
î
ð àáñ
àòòë
ãäå

-4
-3

-2
-1

0
1

2
3

4

JetD
etE

taL
ead

in
g

E
n

tries 
 3229

M
ean

  
 0.05911

R
M

S
   

  1.195

-4
-3

-2
-1

0
1

2
3

4
0 20 40 60 80

100

JetD
etE

taL
ead

in
g

E
n

tries 
 3229

M
ean

  
 0.05911

R
M

S
   

  1.195

η
L

ead
in

g
 jet d

etecto
r 

-4
-3

-2
-1

0
1

2
3

4

JetD
etE

taS
u

b
lead

in
g

E
n

tries 
 3229

M
ean

  
 0.04484

R
M

S
   

  1.355

-4
-3

-2
-1

0
1

2
3

4
0 20 40 60 80

100

JetD
etE

taS
u

b
lead

in
g

E
n

tries 
 3229

M
ean

  
 0.04484

R
M

S
   

  1.355

η
S

u
b

lead
in

g
 jet d

etecto
r 

0
1

2
3

4
5

6

JetD
etP

h
iL

ead
in

g
E

n
tries 

 3229
M

ean
  

  3.121
R

M
S

   
  1.828

0
1

2
3

4
5

6
0 10 20 30 40 50 60 70 80

JetD
etP

h
iL

ead
in

g
E

n
tries 

 3229
M

ean
  

  3.121
R

M
S

   
  1.828

Leading jet
S

ubleading jets

φ
L

ead
in

g
 jet d

etecto
r 

æó



ç è
éë
ô³õ
ê ö
÷øéß
é ùäúú è ù
û äüëß
à

á â
ë
ãäå

-4
-3

-2
-1

0
1

2
3

4
0 1 2 3 4 5 6

JetD
etE

taV
sD

etP
h

iN
o

C
u

ts

E
n

tries  1297965

M
ean

 x  0.008638

M
ean

 y 
  3.097

R
M

S
 x  

  1.369

R
M

S
 y  

  1.801
0 100

200

300

400

500

600

JetD
etE

taV
sD

etP
h

iN
o

C
u

ts

E
n

tries  1297965

M
ean

 x  0.008638

M
ean

 y 
  3.097

R
M

S
 x  

  1.369

R
M

S
 y  

  1.801

 p
lo

t, N
o

 C
u

ts
d

et
φ×

d
et

η
Jet 

æý



à
þø ÷Ýè ùùè
ú äø ÿ
äÿ
ô³õ
ê ö
÷øé �

-4
-3

-2
-1

0
1

2
3

4
0 1 2 3 4 5 6

E
M

D
etE

taV
sD

etP
h

iN
o

C
u

ts

E
n

tries 
 840628

M
ean

 x 
 -0.004559

M
ean

 y 
  3.213

R
M

S
 x  

  1.083
R

M
S

 y  
  1.823

0 100

200

300

400

500

600

700

800

900

1000

E
M

D
etE

taV
sD

etP
h

iN
o

C
u

ts

E
n

tries 
 840628

M
ean

 x 
 -0.004559

M
ean

 y 
  3.213

R
M

S
 x  

  1.083
R

M
S

 y  
  1.823

 p
lo

t, N
o

 C
u

ts
d

et
φ×

d
et

η
E

M
 

��



í
ì åå
ü ù
�
���
�è
÷÷é �è å
	�

�
üé� øì
�è

éø ÷�
é �è å
���

������
� ��
��
���
�! 
"$#
%&%')( &*+�,
� - ��.
���
/ 0
1 2
34
56 4
57

�89
��
- ��.
:;-
<=> �
? 0
@A B
C D�- B= �
E A �<? �F� �CG %%(G(H
IJBA .
���
/

;
�� �; B- ��
89
��
KL
A:�F� B9D;F� � MC; �;
<?ON�P
C D�: DA <� ���
/E C D� B�

; B� �
A-����
�- ��
89
��
; �
? :;
? K

���
Q ,
8- ��.0

RSA- ��
T .
=A �- ��
C D�U
ACCA .
� ; BCA J
8V >;
=-�--�� ��
T <�--;--A> �;
C�P

W �C- ��
C D;
C B�T �A �
K

RXD�->A= <P
� Y� <; ��
C D�Z �C���
� � ;CC� B�

RL
A:�F� BE C D� B�-�� .-
CAU
�-A .
�>A <P� BB�T �A ���
��- K

�[A= MB�:� <>A .
�P
CA-��W �T -;
C

\]]^�_``baaa
cd7
ef3g hei�jk
` l
mk
n]g` ^ hj
]o` n3dp q
e\] rh
s0+

�æ


